Abstract. Earthquake focal mechanisms from before and after the 1989 Loma Prieta, California earthquake are used to infer the coseismic stress change. Before the main shock, most earthquakes correspond to right lateral slip on planes sub-parallel to the San Andreas fauk, and imply a generally N-S most compressional stress axis and a vertical intermediate stress axis. Aftershocks within the main shock rupture zone, however, display almost every style and orientation of faulting, implying an extremely heterogeneous stress field. This suggests that the main shock relieved most, if not all, of the shear stress acting on its fault plane. Aftershocks that lie on the perimeter of the rupture agree with spatially uniform stress states, but only when considered in three groups: north, south, and above the main shock rupture area. In each of these areas the stress state may reflect stress transfer by the main shock.
Introduction
In this paper we explore the implications of the surprisingly diverse collection of focal mechanism orientations observed in the aftershock sequence of the 1989 M s 7.1 Loma Prieta earthquake for the state of stress acdng on the fault and for the stress drop of the main shock. Unlike typical San Andreas fault system earthquake sequences where the aftershocks are very similar in both their locations and focal mechanisms to the prior activity, the Loma Prieta aftershocks bear little resemblance to either the main shock or background activity (Dietz and Ellsworth, 1990; Olson and Lindh, 1990; and Oppenheimer, 1990) .
Before the main shock most earthquakes are right lateral slip on the creeping segment of the San Andreas fault and the Sargent fault (Figure 1 ), but after both the locations and the mechanisms of the earthquakes changed dramatically. In particular, within the central part of the aftershock zone where the main shock rupture occurred almost every type of focal mechanism can be found (Figure 4 in Oppenheimer, 1990) , suggesting a very heterogeneous stress state, in sharp contrast to the relative simplicity of the prior seismicity.
The apparent dissimilarity between aftershock mechanisms is so strong that it suggests a post-earthquake stress field with litfie resemblance to stresses released in the main shock. We examine this possibility by using both forward modeling and a stress tensor inversion. While concentrating on the stress effects of the main shock, we acknowledge that other mechanisms (e.g. pore fluid effects or rigid block rotations) could play a role in creating the observed patterns. This paper is not subject to U.S. copyright. Published in 1990 by the American Geophysical Union. 
Forward Method and Results
We assume that earthquakes relax an unknown fraction of the shear stress acting on the fault plane. We also assume that on average the slip vector is parallel to this applied shear stress and at a minimum the angie between the shear stress and the slip vector is <90 ø . Under these assumptions it is straightforward to compare the observed slip vectors with an assumed state of stress, and we shall use the angular error between the shear stress and the slip vector, [•, as a measure of the agreement.
We wish to determine if the aftershock focal mechanisms agree with the spatially uniform stress field that best explains the background seismicity and perfectly fits the main shock. To avoid having to select which nodal plane is the fault plane we define a new misfit criterion, O, to be the minimum 13 for the two possible fault planes (similar to Gephart and Forsyth, 1984) 
Conclusions
Fault plane solutions of the Loma Prieta sequence provide us with evidence of how the earthquake altered the state of stress at seismogenic depths. The post-earthquake stress field is complicated and will require further study to understand it in detail. One basic pattern is clear, however, and we believe it will be unchanged by further study.
The main shock left the stress field within the rupture area in a spatially heterogeneous state. As most aftershocks near the rupture have focal mechanisms that disagree with the pre-stress, we suggest that the main shock released most of the traction acting on the fault plane resulting in an almost total stress drop earthquake.
